Early Adversity and Developmental Outcomes: Interaction Between Genetics, Epigenetics, and Social Experiences Across the Life Span.
Longitudinal studies in humans demonstrate the association between prenatal and postnatal experiences of adversity and long-term changes in neurodevelopment. These studies raise the question of how experiences become incorporated at a biological level to induce persistent changes in functioning. Laboratory studies using animal models and recent analyses in human cohorts implicate epigenetic mechanisms as a possible route through which these environmental effects are achieved. In particular, there is evidence that changes in DNA methylation are associated with early life experiences with consequences for gene expression and behavior. Despite the potential stability of DNA methylation, it is apparent that this epigenetic mark can be dynamically modified through pharmacological targeting and behavioral experiences. Developmental plasticity may also be achieved through modification of the juvenile environment. Although these juvenile experiences may lead to common endpoints, there is evidence suggesting that the effects of early and later life experiences may be achieved by different molecular pathways. This review discusses evidence for the role of epigenetic mechanisms in shaping developmental trajectories in response to early life experience as well as the potential plasticity that can occur beyond the perinatal period. These studies have implications for approaches to intervention and suggest the importance of considering individual differences in genetic and epigenetic vulnerability in developing treatment strategies.